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MQP Proposal 
 
Our main purpose in partaking in this project is to assist 100traffic in creating a final 
product package.  This package can then be used by 100traffic to seek to obtain potential 
investors for their new double impulse wheel system water turbine.  The main goal of our 
project is to create a product plan recommendation for 100traffic’s new prototype.   
This MQP contributes to our Management Engineering majors through its connection to 
small business optimization.  We integrated information from multiple sources about other 
successful products before developing the product plan recommendation.  It also pertains to 
our Civil Engineering concentration requirement through its involvement with water turbines, 
which we researched in depth.  In order to offer a beneficial product plan recommendation, we 
needed first to understand the design and structure of 100traffic’s new product, as well as 
other more traditional products.  This allowed us to demonstrate the skill and knowledge of 
both information and current technology in our field of study.   
The end result of our MQP is a package of 100traffic’s product, including: a 
recommendation of a plan for their product, marketing strategy, competitor analysis, and 
possible revenue streams when 100traffic is ready to enter the market.  This final product will 
be used directly by 100traffic as a resource to attract potential investors and gain funding for 
the double impulse wheel system water turbine. 
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Introduction 
 
 100traffic is a company focused on developing products that produce clean energy by 
utilizing the energies stored in running water.  Recently, 100traffic has created a prototype of a 
double impulse turbine which it is seeking to obtain the necessary funding for in order to bring 
the product to market.  Possible investors they are looking to target would be the European 
Union, World Bank, non-profit organizations, and other companies interested in green energy.  
Once the funding is obtained, they hope to gain quick recognition of their prototype.  Once 
testing on the prototype is done, it will push them in the right direction in terms of its best 
application.   
 Water turbines produce clean and renewable sources of energy and electrical power 
specifically from running water.  The unique design of the product enables the turbine to be 
installed in a funnel-like “water chamber” concentrating the flow of water past the turbine.  
 Impulse turbines in general have buckets that pick up the flow of water which generates 
hydraulic power plants across the world.  The Pelton wheel, a specific type of water turbine, is 
efficient because it uses nearly all of the energy produced from the velocity of water.  Larger 
turbines are responsible for much of the world’s electricity.  However, the double impulse 
wheel system is much smaller but can still be extremely efficient in producing mass amounts of 
energy. 
 100traffic’s prototype is unique in a variety of different instances.  Its primary and most 
effective location would be in faster currents of water.  The “water chamber” feature allows for 
the turbine to have no moving parts.  This “water chamber” fully takes advantage of the “drag” 
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effect which increases the efficiency and output of the prototype.  Another use of the turbine 
would involve using two turbines rotating in opposite directions which could help to reduce the 
vibrations and turbulence that commonly affect other turbines using blades and a contra-
rotating generator.  Testing of the prototype will provide number based data that can be used 
to compare the double impulse turbine to its competition and to other prototypes of similar 
structure.  Other potential uses for this turbine include overshot water wheel, a submerged 
water turbine, and water pumps. 
 Our plan for this project was to create a product plan with several recommendations 
that 100traffic could use as a tool to move their prototype to the next stage and to show to 
potential investors.  Through data and competitor analysis, our plan created reasons and 
evidence of why investors would benefit from providing funding for this prototype.  Some of 
the pertinent information that was included in the product plan was a product description, 
value propositions, competitive analysis, potential market uses, napkin calculations of efficiency 
and output they should seek to obtain, and data based statistics of similar products in its field.  
We were not able to create an exact business plan because the prototype was not far enough 
along in its stages for 100traffic to bring directly to market.  Therefore, we made a product plan 
recommendation for 100traffic that we formed using a similar business plan-like format.    
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Background  
 
Hydropower 
 
 Hydropower is a highly efficient and readily available form of energy that is used 
throughout the world.  It is commonly harnessed through the use of water turbines, which take 
the energy provided by rivers and convert it into energy that we can use as electricity.  
100traffic has created a new type of water turbine that can be used in rivers and streams with a 
variety of water flow.  This product is revolutionary in the sense that it is opening up the 
prospect of hydropower to places and people that never thought it possible. 
 
Uses in History 
 
 Hydropower, harnessing the power of moving water and converting it to useful energy, 
is the most commonly used sustainable energy source in the world (“Hydropower”).  However, 
hydropower has been in existence for many years.  Mainly in use in grist and textile mills, water 
had been used to create energy all around the world.  The first written evidence of humans 
cultivating water for power comes from 2000 years ago in Greek, Roman, and Chinese text 
(Energy of Moving Water 13).  England was a leader in hydropower innovation and utilized it 
greatly during the industrialization of their country.  England created an economy of 
manufacturing and trading that made them one of the most powerful countries in the world, all 
with the help of water-powered mills. 
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Transition into the United States 
 
 Mills were always popular in England, even as early as in 1086 when the Domesday Book 
was written there were some 5,624 water-powered mills in England ("Chapter 12: Hydro 
Power").  These mills were used to grind grain such as flour and corn and would eventually be 
used to spin thread and weave textiles.  Hydropower was transported to the American colonies 
from England during the 18th and 19th centuries.  Mill technology was so important to the 
English that it was kept secret and those who were knowledgeable about it could not spread 
their knowledge to any in the colonies.  Thus, mill technology had to be smuggled into the US 
by the likes of such men as Samuel Slater, who memorized how mills in England worked and 
brought that knowledge over to the American colonies (Malone 3). 
 Once Americans had knowledge of these hydropower “secrets”, their mills flourished.  
The geography of North America was perfect for hydropower with its abundance of rivers.  
Soon enough, American engineers and mechanics were the best in the world regarding their 
practical knowledge of hydropower and fluid mechanics (Malone 173).  This prowess in the 
science and technology of hydropower would flow over into the 20th century and even until the 
present day.  Hydropower is still a large part of the American energy sector today and continues 
to grow larger.  It accounts for 65.9% of all renewable energy generation and 7% of total energy 
production in the US (“Hydropower is Available”). 
 
Benefits of Hydropower 
 
 As previously mentioned, hydropower is readily available in the United States due to its 
great amount of rivers and streams.  It is also very reliable and has been used in the US for over 
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100 years.  Being that it uses the power of moving bodies of water, it can be switched on or off 
at any time and also still produces electricity even when other energy sources are inaccessible, 
as they are during a blackout.  Another aspect of hydropower that makes it appealing is that it 
is cheaper than most other forms of energy production, such as fossil fuels, nuclear power, 
wind, power, solar power, and coal.  US hydropower employs 300,000 people and if use 
increased in the US, it could see up to 1.4 million people employed because of it (“Hydropower 
is Creating Jobs”).  Utilizing hydropower is extremely sustainable and does not produce air 
pollution or toxic by-products.  Areas that use hydropower as a main source of energy 
experience much lower carbon emissions than those that do not (“Hydropower is Sustainable”). 
 
Micro Hydropower 
 
 Micro Hydropower is the use of a small scale hydropower system to power a smaller 
area or entity, such as a single house or a small village.  It uses the same principles as regular 
hydropower, such as that from dams, but differs in the way that this power is created.  The two 
factors that decide how much energy is being produced at a hydropower site are head and flow 
(ABS Hydro 3). 
 In a regular, large scale hydropower dam, the energy of falling water is used to create 
energy.  The distance the water falls is called the head.  The head of water is directly 
proportional to the distance it has fallen.  The farther the distance traveled, the more head the 
water will have (ABS Hydro 3). 
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 The volume of the falling water is known as the flow.  If there is more water moving 
through the turbine, then the flow is higher and the energy produced is greater.  Like the head, 
the flow is directly proportional to the river flow (ABS Hydro 3). 
 The part about micro hydropower that differs from larger hydropower projects is in the 
way the water gets to the turbine, mostly in the case of impulse turbines.  In a large dam, the 
water enters at the top and can be diverted down hundreds of feet before it hits the turbine 
blades.  To simulate this distance that the water has fallen, a micro hydropower turbine needs 
to be innovative in the way it diverts water to its turbine blades.  This is usually done by a series 
of downhill pipes, gauges, and valves.  The water generally has to have a head of at least 25 feet 
to be effective (ABS Hydro 4). 
 
Water Turbines 
 
 One of the main tools for harnessing water power is the water (hydraulic) turbine.  
Developed in the 19th century, water turbines replaced water wheels as the main form of 
utilizing hydropower.  The water turbine is a rotary engine that is optimized for being moved by 
water.  Water enters into the turbine and turns the blades, which ultimately turns the 
generator section of the turbine leading to the transfer of energy which is then used to create 
electricity.  A picture of a basic water turbine is depicted below (Perlman, “Hydroelectric Power: 
How It Works”). 
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Figure 1 - Hydraulic turbine (Perlman, ”Hydroelectric Power: How It Works”) 
 
Types of Existing Water Turbines 
 
 There are different types of water turbines also.  The first category is separated based 
upon flow path.  Turbines that use an axial flow have the water enter the turbine at such a way 
that it flows parallel to the rotation of the water turbine’s blades.  This means that the water 
would most likely be coming in from above the turbine and moving downward on the fan.  
Another type of turbine is the radial flow turbine, in which the flow of water is perpendicular to 
the blades.  In this case the water enters the turbine and is used as a type of jet stream aimed 
directly at the blades of the turbine.  In most turbines, however, there are components of both 
of these flows used in the design (Grawal, “Hydraulic Turbines”). 
 A different way to categorize water turbines is by the way the water moves the turbine.  
An impulse turbine is a turbine in which water is rerouted and directed straight at the blades of 
the turbine, causing it to turn.  The speed of the turbine is directly correlated to the speed of 
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the water being aimed at the blades.  These turbines need more head and less flow than other 
turbines.  Impulse turbines are generally simpler and less expensive than other turbines, 
making them a great candidate for micro hydropower.  A reaction turbine is different in the 
sense that it does not have the water source aimed directly at it.  Instead, it has blades that 
protrude from its center that catch water going by it, causing it to turn.  This type of turbine 
needs more water flow, but it is more efficient (ABS Hydro 4). 
 The pressure changes in the turbine also vary amongst turbine types.  The fluid in the 
impulse turbine does not change pressure while it goes through the turbine.  The opposite of 
the impulse turbine is the reaction turbine.  In a reaction turbine, the pressure of the liquid 
changes as it moves through the machine (Grawal, “Hydraulic Turbines”). 
 Another type of turbine is the submersible turbine.  The submersible turbine uses what 
is called hydrokinetic energy.  Hydrokinetic energy is energy from the velocity of the river flow.  
Turbines that use hydrokinetic energy are very similar to wind turbines (Hecker 1).  The 
effective force turning these types of turbines is primarily due to drag on one side of the 
turbine being high and drag on the other side of the turbine being low.  Submersible turbines 
that use hydrokinetic energy are very simplistic in their form.  Since they do not need to have 
dams or other housings built for them, they are very easy to use and set up quickly.  
Submersible turbines are essentially “ready to deploy” from the box.  They offer the option of 
easy to use and quick electricity. 
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Locations of Water Turbines 
 
 Turbines are used on rivers, streams, and coast lines throughout the world.  It is the 
most utilized sustainable energy source on earth and because of that, there are many sites that 
have them.  The map below shows existing hydroelectric plants in the US, which would be 
places where water turbines are used. 
 
Figure 2: Hydroelectric dam sites in the US (”Hydropower”) 
 
 As can be seen, mostly all of these sites fall on major river systems in the United States.  
Another graphic that is shown below, in contrast to this last one shows dam sites in the US with 
the potential for hydroelectric power. 
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Figure 3: Potential Hydroelectric dam sites in the US ("US Hydropower Potential from Existing Non-Powered 
Dams") 
This graphic shows how much more important of a role in US energy that hydropower can have 
in the US if used more.  It already produces 7% of the total electricity created in the US and an 
increase in hydropower dams would increase that number greatly. 
 As can be seen, hydropower is already a major player in the world today and also has 
the ability to be an even greater force if utilized to its maximum capacity. 
 
100traffic Double Impulse Wheel System Water Turbine 
 
 100traffic has developed a new product in the water turbine industry.  Their new 
product makes use of its design to be able to be used anywhere in the world, even slow-moving 
ocean and river currents.  This new turbine takes advantage of its small size and optimization of 
the drag effect to create a product designed to be a highly efficient, smaller sized turbine that 
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can be used in streams and river systems where hydropower was never before thought of as 
capable. 
Differences from Other Water Turbines 
 
 The 100traffic turbine prototype is much smaller than most other hydro turbines in the 
world.  This is a great advantage from other turbines because it allows it to be used in smaller 
rivers and streams.  Being smaller, the 100traffic turbine needs to make up for its lack of size in 
some other way.  It does this through its use of the drag effect.  This adaptation makes the 
turbine efficient in many different water environments. The vanes on the turbine are tapered at 
one end which forces the water around them when facing the water flow.  This is intended to 
create more velocity which could potentially create more energy. 
 The Double Impulse system also uses fewer moving parts than other turbines.  This is 
intended to help the turbine to become more efficient and more reliable for its users.  The lack 
of many moving parts in the turbine means less maintenance and less chance of failure of the 
turbine.  In addition, this makes the machine easier to use and therefore is more accessible to 
people around the world.  If one does not need to be an expert to use a water turbine, it then 
becomes more popular as an energy option.  
17 
 
Methodology  
 
The goal of this project was to create a product plan with recommendations for 
100traffic’s new water turbine prototype.  Our goal was to assist them in furthering their 
prototype in a business perspective as well as present them with information that they could 
eventually present to potential investors.  To accomplish this goal, our objectives were to first 
assist 100traffic with proof of concept of design for their prototype. We used Alden Research 
Laboratories (ARL), in Holden, Massachusetts, as location to test the prototypes.  Next we 
performed market research, accumulating both market and technical data for our proposed 
product plan. Finally, we used interviews with energy industry professionals to develop our best 
recommendations for 100traffic as they move forward with bringing their product to market.  
In this section, we describe in detail the research methods we used to achieve our research 
objective and thus our goal. 
 
Testing and Data Collection 
 
Our team employed the assistance of Alden Research Laboratories (ARL), the oldest 
continuously operating hydraulic laboratory in the United States, as a facility to test the 
designs.  ARL has become a recognized leader in the field of fluid dynamics research and 
development. Further, we gathered feedback from the hydraulic engineers at ARL as to the 
expected aptness of the prototype concepts.  They provided what appropriate testing or fluid 
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mechanics analysis approaches may be readily available and also an initial assessment as to the 
expected success of these models.   
 
Design Assessment and Alternate Uses 
 
 As the proposed product from 100traffic is still in the prototype development phase, 
there are still questions about the design, efficiency, and material of the product that needed to 
be addressed. In order to address these issues, testing and data collection needed to be 
performed at the ARL facilities. In order to achieve design optimization, the design of the 
buckets of the turbine must minimize water and air resistance.. The design of the “Venturi 
Chamber” also needed to be tested to conclude the optimum diameter of the mouth and 
position of the outlet.  Meeting with the ARL engineers allowed us to assess the advantages and 
limitations of the design.  Testing and design assessment also helped in determining possible 
alternative uses for their prototype.  100trafffic has also shown interest in developing a water 
wheel, and a water wind turbine.  The ARL engineers ultimately decided that the 100traffic 
prototype was not ready for their extensive testing.  The product needed to have more 
preliminary tests taken to ensure its operability.  Testing with ARL engineers was of paramount 
importance in moving forward in terms of establishing product feasibility.   
Research 
 
 Conducting market research of our own was of pivotal importance when constructing 
our recommendations and proposed product plan for 100traffic. We investigated what other 
19 
 
products with similar functionality to the 100traffic water turbine prototype are currently on 
the market.  We also acquired technical data for competing products in the market for 
comparison to 100traffic’s prototype performance.  We identified our target market for these 
water turbines.  This included researching parties interested in “green energy.”  Discussed is 
targeting potential investors in Europe, in countries with a high percentage of total electricity 
that is generated by hydropower. We also looked into the marketing of the 100traffic turbine in 
third world countries where the product would be very beneficial.  It was essential to 
determine where to seek investment from, the stage of development that the prototype was in, 
and finally the specific turbine market which 100traffic should enter. 
 
Interviews 
 
 To obtain more research with regards to our preparation, we conducted an interview 
with an energy industry professional. We interviewed Chris Noonan from the Institute for 
Energy and Sustainability.  The institute’s objective is “to create an environment for those 
seeking economic opportunity and advantage in this sector and to support the growth of jobs 
establishing a zone of world class clean technology companies”. We determined what 
knowledge he had about what is currently on the market, and what geographic areas would 
benefit from the 100traffic product. Also, we looked into potential investors in the green 
energy field who would show interest in the product capabilities 100traffic can offer. The 
recommendations gained from this interview were greatly beneficial when creating our final 
product plan and business recommendations.   
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Details of our Product Plan Recommendation 
 
One of the goals of our project was to develop for 100traffic a product plan that 
included several recommendations for the water turbine prototype, as well as information they 
could present to potential investors. The product plan is a short, written document that is used 
to detail plans for a start-up or existing enterprise and be a working model for that business.  
The document is then used to describe the business goals and strategies, along with providing a 
blueprint of marketing and financing plans. It is also useful because it provides a process of 
learning more about your business. The main objective of this product plan was to deliver 
detailed information about the direction the company plans to take the product and more 
importantly how it is going to get there.  The product plan will help 100traffic set realistic goals 
for operating and financing plans, communicate more clearly, map and compass for the future, 
and most importantly take advantage of opportunities to ultimately make a profit. Our product 
plan  contains the following sections: 
• Executive Summary 
• Product Description 
• Value Propositions 
• Different Market Uses 
• Competitive Analysis 
• Data Statistics of Comparable Products  
• Revenue Streams  
21 
 
The Executive Summary can be considered the most important section of the product 
plan. This section briefly tells the reader where the company is, where they want to take it, and 
why the business idea will be successful.  Because 100traffic is seeking funding, the executive 
summary is the first opportunity to grab a potential investor’s interest. The executive summary 
highlights the strengths of the overall plan (“Future Success Begins with the Best-Laid Business 
Plan”).  
The Product Description is a detailed explanation of the product explaining what is being 
sold, what are the benefits of the product, what is special about the product, and very 
importantly, why will people buy the 100traffic product.   The reader will want to know what it 
is, what it does, and its features and benefits.  
The Value Proposition is one of the most important sections in a business plan and 
translates directly to our product plan for 100traffic.  A value proposition is the section which 
tells what benefit the product or service has to the consumer. The value proposition essentially 
is what makes customers choose you over a competitor (“Future Success Begins with the Best-
Laid Business Plan”). 
The Different Market Uses section describes the market in terms of size, value, history, 
recent growth trends and anticipated future growth. Also, if there are any major barriers or 
obstacles that will affect entry in to the industry.   
The Competitive Analysis section is an objective overview and comparison between the 
company and its competitors. It identifies the direct and indirect competitors, what and how 
much they sell, the number of years they have been in business, and their specific market 
22 
 
niche. It outlines the strengths and weaknesses of each of the competitor’s products from an 
unbiased perspective (Berry, “A Standard Business Plan Outline”). 
The Data Based Statistics of Comparable Products section provides an analysis of the 
data comparable to other products which are currently on the market.  This section will show 
how hydropower works and how turbines utilize hydropower to create energy and maximize 
efficiency.  It also gives a recommendation to the 100traffic team as to where they should be 
with their product in order to successfully enter this market.   
The Revenue Streams section is another vital part of ongoing business success.  It is a 
plan to acquire and maintain sources of revenue. Without income, a business is not able to 
support itself or make a profit.  This is where the potential investor learns how and where they 
can make money with the product.  The business revenue stream model is used to map out the 
company’s success (Berry, “A Standard Business Plan Outline”).  
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Results 
 
After much background research on turbines and the hydro turbine market, our group 
was able to put together and provide 100traffic with a strong recommendation and informative 
product plan of where they should enter the market in terms of small scale hydro turbines.  Our 
original plan was to have 100traffic’s water turbine prototype tested which would provide us 
with an idea of its specific competitive edge and allow us to use numbers and data to back up 
our claims.  However, our first hurdle we faced was that the double impulse water turbine 
deemed to be infeasible when it was brought to the ARL testing location.  ARL claimed that it 
was too early in the product development stage to be directly implemented to market. 
 We were still able to complete most of the recommended product plan sections without 
letting the lack of testing become an issue.  However, for the data analysis and statistical 
comparison information of the product plan, we had to find an alternate way of providing this 
type of beneficial information to 100traffic.  After communicating with our professors and 
meeting with Chris Noonan, who initially set us up with the 100traffic organization, our group 
decided to alter the data and statistical competitive advantage sections in the product plan 
since we had no official numbers to back up the prototype’s claims.  We instead provided 
100traffic with data and numbers they should seek to reach in terms of efficiency and output 
when coming up with the specific design of their prototype.  In essence, the current product 
plan was initially supposed to be a business plan they could directly hand to potential investors.  
However, now with the slight changes we were forced to include, the business plan is more of a 
guide in helping 100traffic understand where the potential is for entering the small water 
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turbine market.  We feel as if the term “product plan” more accurately describes the 
recommendations that we formulated for the 100traffic team. 
 If the design is determined to be feasible, we provided many sections of a business plan 
that would benefit 100traffic in understanding the potential for its product, information about 
its competitors, and where there is money to be made.  The main sections of our 
recommended product plan include: product description, value propositions, competitive data 
information, different market uses, competitive analysis, and revenue streams.  We also 
included data and numbers on what efficiencies the prototype needs to reach in order to prove 
that it’s superior to other small scale water turbines.  We provide areas in which we believe the 
product would be most effective based on its size, water flow, and its expected capabilities. 
 The product description gives potential investors a general idea of the qualities and 
design of the double impulse water turbine prototype and explains what makes it unique.  The 
water chamber feature allows the turbine to have no moving parts and the two turbines 
rotating in opposite directions reduce vibrations and turbulence found in most water turbines.  
100traffic is marketing their product as a smaller, yet more efficient prototype.  The value 
propositions and market uses emphasize where the turbine could be most effective and where 
the value is in the design of the product.  The double impulse prototype is most effective in 
areas of low water flow and would be beneficial in third world countries where a turbine like 
this could create easy and inexpensive electricity.  100traffic emphasizes that its design is 
“green” or environmentally friendly and is beneficial because it is a renewable source of energy. 
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 We did in-depth research of competitive types of turbines as well as specific turbines 
such as ABS Alaskan’s Ampair UW100 type models.  Along with this information we also 
provided napkin calculations that 100traffic could use when determining the potential output 
their prototype could produce and equations they could use to estimate output based on small 
changes they make to the design.  Although it was determined that it was too early in the 
process for the prototype to be tested and brought to market right away, this did not deter us 
from being able to provide a beneficial plan for their product and business recommendation to 
100traffic.  
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Conclusions 
 
We drew several conclusions from our research and development of the product plan 
for 100traffic.  The main obstacle for 100traffic is that it needs data and specific numbers to 
back up its prototype before there is any chance for them to gain potential investors.  People 
who invest want to see statistical proof that the prototype is more effective than competitive 
small scale water turbines.  One major emphasis we passed on to 100traffic is that they should 
focus more on the “drag” effect as opposed to the “Venturi” effect which they originally 
focused strongly on.  Our civil engineering advisor Professor Fred Hart, along with engineers at 
the ARL testing site, recommended to 100traffic and also to us that we focus on the drag.  The 
prototype could theoretically work because of the fact that due to its unique shape the area 
above the prototype had a low drag and below the prototype had a higher drag, causing the 
turbine to spin.  This is very important for a water turbine to be effective.  The “Venturi” effect 
was only an assumption and ARL stated that it is not a scientifically proven concept. 
 The double impulse prototype could be effective in specific areas of low flow water and 
also in third world countries which was the ultimate goal of the design of 100traffic’s product.  
There is also the strong possibility of attaching multiple devices together of this same prototype 
across a river or stream to create larger output and provide greater energy in areas in which it 
could be most effective.  The main conclusion, however, is that they are not far enough along in 
the process to bring their product to market.  More testing and some changes need to be made 
to the design before it can be feasible.  That being said, we were able to give 100traffic a strong 
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recommendation and instructive plan for their product of how and where they should enter the 
market of small scale hydro turbines. 
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Appendices 
a) Meeting Minutes w/ Sponsor 
 
Meeting with Sponsor 
Location: Public Library 
Date: September 20, 2012 
 
Topics discussed about the turbine: 
• Design of the buckets (ratio of entrance/exit) 
• The advantages/limitations of the design? How to minimize the water/air resistance? 
• Number of buckets (6, 12, 18?) for best result 
• Design of the Venturi chamber 
o Optimum opening diameter of the mouth 
o Optimum position of the outlet 
• Electricity production efficiency of the design with and without a Venturi chamber  
o To correlate the turbine speed with the amount of electricity produced 
o Best generator design to be used with the turbine 
o Minimum velocity of water required and the max allowed velocity 
o Electric storage (what type of battery would fit better with the given 
embodiment) 
• Material to use for best ratio of weight / cost / efficiency  
• What type of test results are needed to scale the prototype  
• The contra-rotating design and its effectiveness 
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b) Meeting Minutes w/ Chris Noonan 
 
Location: 16 Claremont Street, Worcester MA 
Time: 11:30 a.m. 
 
1) Chris Noonan states an important thing to focus on is the cost of production vs. 
efficiencies as well as the overall ROI. 
2) Chris states that Herve (our sponsor) is self-funding the prototype and is looking to 
move things along in terms of testing the prototype and making the initial PowerPoint 
and pitch presentations for investors. 
3) Our group discusses that we do not have testing data for the double impulse prototype 
and Chris suggests that we come up with calculations, equations, and data of 
comparable small water turbines that Herve can strive to reach.  This will give the 
100traffic team some goals and comparable numbers they can look at when testing the 
efficiency of their prototype. 
4) Our group agrees that this was the direction we were currently working on and planning 
to move forward with.  We mentioned the ABS Alaska small scale turbines information 
that we have looked through and Chris gave us another New Hampshire company that 
would be smart to look at.   
5) Our next topic we discussed was possible revenue streams.  He mentioned municipal 
areas and places with stream access.  Herve is seeking to make his prototype beneficial 
in third world countries.  We also agreed that unit cost of manufacture, unit cost of sale, 
and the ROI timeline are essential information to include. 
6) We decided our next step is coming up with the numbers 100traffic needs to capture in 
order to be competitive with other small water turbines.  We talked about a potential 
meeting with our team, Chris, our advisors, and Herve to answer any remaining 
questions about the MQP and discuss what 100traffic’s short term goals should be 
moving forward. 
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c) Product Plan Recommendations Proposal 
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Executive Summary 
 
All around the world, people are continually trying to come up with newer, more efficient 
means of renewable energy.  The 100traffic double impulse water turbine prototype is 
designed to create and reuse energy more efficiently and create a greater output.  This is 
possible through:  
- a funnel-like water chamber that concentrates the flow of water past the turbine 
- the water chamber gets rid of any moving parts in the turbine 
- drag effect increasing efficiency 
The 100traffic Water Turbine provides the opportunity for a small scale water turbine to be 
extremely efficient in producing mass amounts of energy.  It can be used in streams and rivers, 
especially in third world countries, where hydropower was never before thought of as possible.  
The adjustable design of the turbine creates several other opportunities including the 
development of water pumps.  We are seeking energy-conscious investors who are looking for 
an affordable, yet extremely efficient, small-scale water turbine. 
The management team of 100traffic is led by CEO and Founder, Herve Yamodo.  He has a 
great deal of experience in biochemistry and molecular pharmacology.  He previously worked 
as a research scientist at Mass General Hospital and Harvard Medical School before starting 
100traffic. 
Alongside Herve is the product development manager, Dr. Raj Sivananthaperumal, who is 
an experienced structural and computational biologist and mass spectrometry professional.  His 
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previous research was focused on elucidation of general anesthetic-target binding interactions 
and designing inhibitors. 
Dr. Mustapha Hamidi, director of marketing, has several years of service experience in the 
pharmaceutical and biotechnical industries.  He was previously a Medical Science Liaison for 
Johnson & Johnson.   
Business development manager, Yasemin Isler, is experienced in pre-sales technical 
consulting and has two decades of experience with Hewlett Packard as a Master solutions 
architect.  She is responsible for architecting solutions that meet customers’ business and 
technology needs. 
 
100traffic Mission Statement 
“At 100traffic, we are dedicated to the environment and social impact of innovations for a 
sustainable world. Even a slow flowing water stream can yield considerable amount of energy. 
Therefore, harnessing energy from water streams in rivers and oceans is one of the most 
promising sources for renewable energy.  
Shortage in water supply is the biggest challenge during wildfires. The existing fire 
protection systems using water do not provide a way to recycle the used water. Taking 
advantage of thermal energy storage capacity of water, 100traffic is bringing a new approach to 
fight wildfires by using running water film and recycling to provide an extended and efficient 
protection against wildfires. Our mission is to develop optimal clean energy solutions and make 
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them easier, safer, cheaper.and long lasting and to develop a new approach to protect the 
properties in a more efficient and.effective way even with minimum available water.”  
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Product Description 
 
100traffic is a company focused on developing products that produce clean energy by 
utilizing the energies stored in water.  Recently, 100traffic has created a prototype of a double 
impulse wheel turbine.   The unique design of the prototype enables the turbine to be installed 
in a funnel-like “water chamber” concentrating the flow of water past the turbine.  Although it 
is smaller in size, it is designed to be extremely efficient in producing mass amounts of energy.  
The “water chamber” feature allows for the turbine to have no moving parts.  This 
“water chamber” fully takes advantage of the drag effect which increases the efficiency by 
creating an area of low drag on top of the turbine and an area of high drag below the turbine.  
This causes the turbine to spin in an open water source.  One of the proposed methods of using 
this product is to set up two turbines rotating in opposite directions, which could reduce the 
vibrations and turbulence that commonly affect other turbines using blades and a contra-
rotating generator.   
This new turbine is designed to take advantage of its small size and optimization of the 
drag effect to create a highly efficient, smaller sized turbine that can be used in streams and 
river systems where hydropower was never before thought of as capable.  This adaptation 
makes the turbine efficient in many different water environments.  Its primary and most 
effective location would be in faster currents of water. 
The drag effect is also used in the vanes on the turbine.  These vanes are tapered at one 
end which forces the water around the bucket when the bucket is facing away from the water 
flow.  This hydro-dynamic feature creates more velocity and thus can help the turbine become 
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faster.  The Double Impulse system also uses less moving parts than other turbines.  This helps 
the turbine to become more efficient and more reliable for its users.  The lack of many moving 
parts in the turbine means less maintenance and less chance of failure of the turbine.   
 
Its features include: 
- a funnel-like “water chamber” concentrates the flow of water past the turbine 
- smaller in size but can still be extremely efficient in producing mass amounts of energy 
- “water chamber” feature allows for the turbine to have no moving parts 
- drag effect increases the efficiency by harnessing energy from moving liquid 
- using two turbines rotating in opposite directions reduces vibrations and turbulence 
 
Other benefits include: 
- produce clean and renewable sources of energy and electrical power specifically from 
water 
- used in streams and river systems where hydropower was never before thought of as 
capable 
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Figure 4 - 100traffic Prototype's Drag Effect 
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Value Propositions 
 
The 100traffic Double Impulse Water Turbine uses its compact size and unique design to 
maximize hydropower output in places never before thought possible. 
 
 This new product can be used in a variety of different water systems because of its 
compact size.  It is not limited to just being put in large river systems that can create great 
water flow.  The 100traffic Water Turbine can be used in areas of low water flow, previously 
unable to have its power harnessed, and become an efficient means of energy for its user.  
However, it is also designed to be able to work in rivers of high flow with its submersible 
capabilities.  Many places, such as small villages in Africa, Asia, and South America, or even 
many hydro-powered countries in Europe such as Norway and Switzerland, could prosper from 
a product such as this.  This product could give ample amounts of electricity to these areas and 
not at a great cost.  Areas that could never afford or sustain a large dam for hydroelectric 
power could use this product and create easy and inexpensive electricity. 
 The product could also be highly mobile. When the 100traffic turbine is used a 
submersible turbine, it needs almost no installation and can be set up in a suitable river and be 
creating electricity instantly.   If a water source dries up during a certain season or becomes 
unusable because of some other circumstance, this product could be easily moved and set up 
at another prospective hydropower site.  This cannot be done with a large hydroelectric dam, 
which are very expensive to build and permanent as well.  It also cannot be done in micro-
hydropower sites that require a small concrete housing to be built for the specific type of 
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turbine.  The mobility of this new turbine is also a great advantage that it has over other 
products in its field. 
 
 The 100traffic Water Turbine uses a new turbine design that makes it very efficient in 
water systems of all types.  This innovative design creates an area of high drag above the 
turbine and low drag below it, creating the perfect environment for the turbine to operate in.  
The design is based on a series of funnel-shaped buckets at each lead into one another.  These 
buckets are designed to make the turbine efficient in many water sources with many different 
types of water flow. 
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Different Market Uses 
 
The water turbine prototype which 100traffic is proposing will be appealing to potential 
investors due to its environmental friendliness and sustainability. Micro hydro, or small-scale 
hydro, is one of the most environmentally benign energy conversion options available.  This is 
due to the fact that unlike large-scale hydro power, 100traffic’s proposed prototype does not 
attempt to interfere significantly with river flows. It was developed to be “green” friendly, and 
also be smaller in scale, to market affordability to energy conscious investors, especially with 
the rising cost of utility power. Water as a source of electricity can be extremely cost efficient, 
and due to the relative simplicity of the design, marketing first in potentially poorer, less 
developed countries might be a viable and effective option.  
 The proposed turbine prototype will be marketed to areas seeking micro hydropower.  
The definition of micro hydropower varies in different countries, however most commonly; it is 
hydro systems up till a rated capacity of approximately 300 kW (”Hydroelectric”). The limit is 
set because it is the maximum size for most standalone hydro systems not connected to the 
electric power grid.  Thus it is ideally appropriate for "run-of-the-river" installations, which is 
what 100traffic aims to be.  These types of water generators work best in sites where the water 
source has high head, generally 25 feet or more. Head is the vertical distance between where 
the water enters the turbine system and where it reaches the turbine runner. Small impulse 
water turbines like the 100 traffic prototype require minimal water flow volume, making them 
ideal to be marketed for sites where a relatively small amount of water runs down a fairly steep 
hill, for example, in a hill-side stream or small waterfall. 
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For situations when having head is not an option, the submersible aspects of the turbine 
are perfect.  These aspects allow the turbine to be set up and to let the hydrokinetic power of 
the river turn the turbine.  This requires no head and converts the power from the flow of the 
river into electricity.  Using hydrokinetic energy is also cheaper because there are very minimal 
costs for installation of the turbine. 
The world turbine market was valued in 2010 at over $100 billion (”Turbines – Part 1 
(The Market)). Global demand for turbines is expected to grow at an annual rate of plus 6 
percent driven by a strong anticipated expansion in wind turbines. The International Energy 
Agency expects world energy consumption and demand for turbines to increase between 2006 
and 2030 by 44 percent (”Hydropower has a Long History in the US”). This then guarantees a 
stable growth at an average of 2 percent per year. Because Europe requires 275 GW of new 
capacity by 2020 due in part to the aging of existing power plants, global demand is certain to 
increase (”Topic: Hydropower”).  The world's largest contractors of turbines include General 
Electric, Siemens, Alstom, and ABB. 
As stated before, focus should be marketing this prototype first outside of the United 
States, in second and third world countries, which use less expensive, more primitive resources 
for everyday survival.  Energy sources are classified into two groups, renewable and 
nonrenewable. In the United States, almost 92% of our energy comes from nonrenewable 
energy sources such as coal, petroleum, natural gas, propane, and uranium (Energy of Moving 
Water 5). They are, in the United States and most first world countries, used predominantly to 
make electricity.  Renewable energy sources include biomass, geothermal energy, solar energy, 
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and wind energy, and of course, hydropower. Because rivers flow every day, the energy source 
is replenished in a short time.  Using the hydropower from the 100traffic prototype, people 
with limited resources will be able to harness this energy for electricity daily, and at a much 
smaller cost.  In countries with smaller means, nonrenewable resources such as coal and 
petroleum could be too expensive or not available.  As you can see by the graph below, the 
United States has not, and continues not to favor renewable energy sources, in particular 
hydropower. 
 
Figure 5 - US consumption of energy by source (Energy of Moving Water 5) 
 
However, there are markets for hydro power in other countries around the world.  
About 17 percent of the world’s electricity is generated by hydropower. To the north, Canada 
produces around 60 percent of its electricity from hydropower. China, one of the world’s 
leaders in production, produces 18 percent. In the United States, however, only 5-10 percent of 
42 
 
electricity comes from hydropower, depending on the water supply. In 2010, it was enough 
power to supply 22 million households (”Hydropower”).   
 
Figure 6 - Hydropower usage around the world (Energy of Moving Water 15). 
 
As you can see from the chart above, there are countries with markets that rely heavily 
on hydropower in order to produce electricity. We propose that 100traffic explore these 
markets, in countries such as Norway, Switzerland, Brazil, Venezuela, and Canada, where 
hydropower is monumental and vital in producing electricity to support and power the nation.   
There are organizations, however, here in the United States that are striving towards 
hydropower as an alternative.  The National Hydropower Association (NHA) is a nonprofit 
national association devoted exclusively to promoting the growth of clean, affordable 
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hydropower to make it America’s leading renewable resource.  “Through advocacy, policy, and 
education initiatives, NHA works every day to increase the role that available, reliable, 
affordable and sustainable hydropower plays in the U.S. electricity sector.”  The NHA recognizes 
the vast hydropower potential of our rivers, oceans, tides and fund research and development 
initiatives that make innovative ideas, like 100traffic’s water wheel prototype, a reality.  The 
NHA offers open registration to their sponsored National Hydropower Association Annual 
Conference, which runs April 22-24, 2013 at the Capital Hilton in Washington, D.C.  This 
conference welcomes everyone to register, and attending are people ranging from owners, 
operators and developers of Hydroelectric Plants, regulators, attorneys, environmental and 
engineering consultants, business development managers, energy analysts, service providers, 
water resource professionals, policy makers government and NGO Representatives, project 
managers, public relations specialists, consultants, financiers and insurers  equipment 
manufacturers and suppliers, resource agencies, Washington Representatives, and finally 
scientists.  We believe that this conference would present an outstanding networking 
opportunity in terms of gathering industry information about what new and developing 
technologies are out there in hydropower and also the opportunity to interact and receive 
feedback from leading industry professionals and aspiring professionals in the field 
(“Conference Schedule”).    
44 
 
Competitive Analysis 
 
Reaction Turbines vs. Impulse Turbines 
Reaction 
• Acted on by water which changes pressure as it moves through the turbine and gives up 
its energy 
• Must be enclosed to contain water pressure or fully submerged in water flow 
• More often used than impulse turbines 
• Used in low and medium head situations (up to 300m or 984 ft.) 
Impulse 
• Change velocity of water jet (jet pushes on turbine’s curved blades which changes the 
direction of flow) 
• The resulting impulse (change in momentum) puts force on the turbine blades 
• The pressure of the fluid flowing over the rotor blades is constant 
• All the work output comes from the change in kinetic energy of the water 
• Used in high head situations (greater than 300 m or 984 ft.) 
• Does not require an enclosure to work effectively 
(“Difference between Impulse Turbine and Reaction Turbine”) 
 
Competitive Impulse Turbines 
Turgo Turbine 
• Medium head application 
• Achieve efficiencies of about 87% 
• Less expensive to make than the Pelton wheel  
• Does not need airtight housing like the Francis 
• Has higher specific speed and can handle a greater flow than a same diameter Pelton 
wheel 
o Results in reduced generator and installation cost 
• Popular for small hydro where lower costs is important 
(“Water Turbine Types”) 
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Cross-flow Turbine 
• Water passes through transversely  
• Low speed application suited for locations with low head but high flow 
• Peak efficiency is a little less than the Kaplan, Francis, or Pelton turbine  
• Low price and good regulation 
o Used in mini and micro hydropower units with heads less than 200 m 
• Has flat efficiency curve under varying load  
o Yields better annual performance (because it can handle a variation in flow 
between the different months of the year) 
• Only three rotating elements and simple design makes it easy to maintain 
o Well suited for unattended electricity production 
• Can clean itself (when water leaves the runner so does leaves, grass, debris  
(“Types of Hydropower Turbines”) 
 
Water Wheel  
• Converts energy of free flowing/falling water into power 
• Contains number of blades or buckets on the outside rim creating a driving surface 
• Mounted vertically on a horizontal axle 
• Disadvantage is the dependence on flowing water which limits there location and 
applications 
(“Micro Hydroelectric Power”) 
 
Pelton Wheel 
• Extracts energy from the impulse of moving water 
• Designed so that when the rum runs at half the speed of the water jet, the water leaves 
the wheel with minimal speed and as a result extracts almost all of its energy 
• Extremely efficient and used preferably for hydro-power 
o In applications where there is high head and low flow rates  
(”Types of Hydropower Turbines”) 
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Submersible Turbines 
• Simple design, efficient in fast moving rivers or streams 
• When submerged in a fast moving water source, the propeller is rotated by hydrokinetic 
power 
• Low speed, high output sealed in a waterproof housing 
• Has been used for an alternative power source to remote cabins 
(“Micro Hydroelectric Power”) 
 
 
Impulse Turbines with different applications 
Reverse overshot water wheel  
• Used to remove water from lowest level of underground workings 
(“Water Turbine Types”) 
 
Archimedes’ screw turbine  
• Used for transferring water from a low-lying body of water into irrigation ditches or in 
mines  
o Also could be used for agricultural drainage  
(“Water Turbine Types”) 
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Data Statistics of Comparable Products 
 
There are multiple ways in which water turbines harness hydropower.  Two of the most 
common ways to harness this power are by manipulating the head of a stream and by using 
submersible turbines.  Manipulating the head of the stream requires either utilizing nature to 
create a downward path of water into an impulse or reaction turbine, or creating an artificial 
environment (through piping) to achieve the same goal.  This is a great way to generate 
hydropower with a turbine, if there is a possible way of manipulating the water in this manner.  
For all other situations in which there is no head to a stream or any way to create a head, a 
submersible turbine is the best option.  The energy used by submersible turbines is called 
hydrokinetic, which means that the energy is solely from the flow of the river and not from the 
energy of the head of the river (ABS Hydro 4). 
 
 
Figure 7 – This figure shows the process of diverting water to create head in a river (ABS Hydro 4) 
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 Submersible turbines are turbines which work by using the natural power of a stream or 
river’s flow (hydrokinetic).  As the name suggests, they are completely submerged in the water.  
These turbines are also generally propeller style.  They work their best when they are placed in 
a fast moving river or stream where water diversion, such as with the previous turbines, is not 
possible. 
 
Figure 8 – This figure shows the 12V Ampair UW100, a typical submersible water turbine ("Ampair - 12V Ampair 
UW100 Water Turbine.") 
 
 One of the best ways to produce electricity in the environments where the 100traffic 
turbine is being marketed would be through their submersible turbine capabilities.  By using 
this type of turbine, it would be possible to gang multiple units together in a river to increase 
efficiency and productivity.  This use of the turbine would also be easier to install in a river and 
would create energy quickly, instead of having to install a piping system beforehand.  It would 
allow for almost instant energy once placed in a suitable river or stream. 
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Figure 9 – This figure shows the use of the 100traffic turbine as a submersible turbine 
 
Hydropower Equation 
 
For all hydropower systems created, the same equation is used to find the power available for a 
flow.  This equation is as follows: 
 
P = ρ g Q H 
 
Where,   P = power (lb-ft/sec) 
ρ = density of water (or air) (lb/ft3) 
g = 32.2 ft/s2, the gravitational acceleration 
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Q= volumetric flow (ft3/sec) 
H= energy head (ft) 
 
 
However, in a situation where there is no head in the river available (submersible turbine 
situation), a substitution may be made for H in this equation: 
 
H = V2/2g  
 
Where, V = velocity (ft/sec) 
 
Also, Q, or volumetric flow, may be substituted with blade-sweep area times velocity (Q=AV).  
These two substitutions leave the power formula looking as follows: 
 
   P = 0.5 ρ A V3 
 
Another piece to this equation still needs to be added.  The Betz limit was created in 1926 and 
states that “there must be a decrease in velocity from upstream to downstream of the plane of 
rotor rotation.”  Since the mass flow is constant, this means that the change must come from 
an increase inflow area.  The Betz limit states that the maximum possible energy extraction 
from a moving body of water is 59%.  Thus, the Betz limit (CP) must be applied to the equation.  
Alden Research Labs also argue that some other coefficients be added to the equation to 
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ensure accuracy.  These include a rotor efficiency coefficient (NR) of 60%, a bearing and gear 
friction coefficient (NB) of 90%, and a generator efficiency (NG) of 90%.  The equation then takes 
this form: 
   
   P = 0.5 ρ A V3 CP NR NB NG  
 
Where, CP = the Betz limit (theoretically about 0.59)  
NR= rotor efficiency (about 0.6 for a good design)  
NB= bearing and gear friction (about 0.9)  
NG= generator efficiency (about 0.9) 
 
This can also be written as: 
 
   P = 0.22 D2 V3 
 
This equation is very important in the construction of a successful water turbine.  It shows that 
the area of the blade sweep of a turbine and the velocity of the flow of the river are very 
important factors in determining the power created by a hydro turbine.  The 100traffic turbine 
seems to have a blade-sweep area of about 0.33 that of the total length of the turbine.  This 
would normal sweep area on a typical turbine, but the other features of the turbine may work 
to improve this metric.  These features include its bucket design and drag differential.  Another 
area that can always be improved on is the efficiency of the rotor.  This should be an area 
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where designers try to make the turbine as efficient as possible to increase this coefficient’s 
value. 
 
Another valuable equation involves the ganging of the turbines together.  If multiple turbines 
can be placed together, without interfering each other, it multiplies the equation by that many 
turbines.  Thus, if there were five turbines ganged together, the power created by the turbines 
as a whole would be five times as much as one turbine. 
 
   P = 5(0.22 D2 V3) 
(Hecker 4-6) 
 
 
Figure 10 – This figure shows the blade-sweep area of the 100traffic turbine 
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Data-Based Turbine Differentiation 
 
 There are many applications for the 100traffic turbine, but in this section only its 
submersible characteristics will be addressed.  We think that the best market for this product 
would be the submersible turbine market.  We think the turbine would be most successful in 
this market because of its small size and potentially easy set-up.  This section goes into further 
detail and positions the 100traffic turbine against another submersible turbine competitor in 
the micro-hydropower market. 
Ampair UW100 Water Turbine 
 This turbine, shown earlier, is very comparable to the 100traffic turbine in terms of the 
market that it positions itself in.  The Ampair UW100 model is a submersible turbine which 
operates by using hydrokinetic energy and creating electricity with its built in generator.  The 
100traffic turbine would be best suited for the submersible market where it could be set up in a 
river quickly, with no need for head, and start creating electricity almost instantly.  For the 
100traffic turbine to be able to compete with this product, it will have to match up well with 
the relevant statistics of the Ampair UW100. 
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Ampair UW100 
Model (based 
on voltage) 
Wattage 
Minimum 
Water Speed 
(mph) 
Optimal Water 
Speed (mph) 
Current 
(amps) 
Price ($) 
12V 100 4 9.2 8  $  1,473.00  
24V 100 4 9.2 4  $  1,473.00  
48V 100 4 9.2 2  $  1,511.00  
*Current estimates depend on the turbine performing at the optimal water speed 
Table 1 – This table displays the performance of the Ampair UW100 models of submersible turbines 
 
 The Ampair UW100 is available in three different models, varying by the voltage they 
provide.  These three models all supply different voltage that also flows at different rates, 
however, they are all the same with 100 watts.   The 12V model has the least amount of 
electricity produced, but the greatest rate at which this electricity is flowing (amps).  This is 
opposite for the 48V model, which produces the most electricity but also has the lowest 
current.  They all have the same wattage, which is the product of the amps and voltage.  The 
model which one chooses depends on the job that the turbine will be performing and what 
they will be trying to power with the generator. 
 All of these turbines can also be purchased with optional propeller guards and fast-flow 
propellers.  The fast-flow propellers are for use in rivers with higher than usual flows (12-18 
mph) to generate the maximum electricity.  They are low-RPM models, which get the most of 
the hydrokinetic power out of the fast-flowing river.  
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 Another option with this type of turbine would be ganging them together, like 
previously discussed.  This would increase the amount of power produced by these turbines by 
the amount of turbines that are linked to one another. 
("Ampair - 12V Ampair UW100 Water Turbine”) 
Practical Turbine Applications 
 
 Many common household items are shown on Figure 9, with the specific amount of 
watts per hour required to power each item.  This graphic gives an idea of what the 100traffic 
prototype could power if it reaches the efficiency of a comparable turbine, such as one of the 
Ampair models.  For example, this graphic shows that a 100 watt producing model of the 
100traffic turbine would be able to power several fluorescent light bulbs based on their 
incandescent watt equivalency.  This could power a small building’s lighting in about three to 
five rooms.  Lighting could easily be handled by a 100traffic 100W turbine.  The only thing that 
would be needed is a stream of river capable of producing about a 9 mph flow, roughly the 
same as what is needed to power the Ampair models. 
 The benefits from one turbine are very respectable in terms of the power produced, but 
the benefits from multiple turbines are significantly greater.  As previously mentioned (see 
equation above), the power produced from the turbines is multiplied by the amount of turbines 
linked together.  Therefore, if there were ten turbines connected to each other, they would be 
capable of 1000 watts of power.  This completely changes the limits of what the 100traffic 
turbine could power.  The power from 1000 watts would be enough to power an air 
conditioner, clothes dryer or washer, microwave, refrigerator, or a vacuum cleaner.  These all 
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have very practical uses in the world today and can make life much easier.  Any of these 
important items could be used anywhere in the world (with adequate hydropower) with the 
100traffic turbine producing 100 watts of power. 
 
Figure 11 – This figure shows many household appliances and the required watts/hour to power them (ABS 
Hydro, 25)  
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Revenue Streams 
 
Norway, Sweden, Canada, and Switzerland rely heavily on hydroelectricity because they 
have industrialized areas close to mountainous regions with heavy rainfall. We believe that 
marketing 100traffic’s prototype in municipal areas and places with stream access in these 
countries will be the quickest and most effective way to attain a return on investment.  We 
believe that the best market for this product would be the micro-hydropower submersible 
turbine market.  We think the 100traffic turbine would have the most potential for success in 
this market because of its small-scale size, environmental friendliness, and potentially easy set-
up which will allow it to differentiate itself from the other turbines and large-scale stations with 
similar functionality already in existence.  
Not similar to conventional power stations that use fossil fuels, micro-hydro turbines 
like the 100traffic prototype have practically no negative effect on the environment, making 
them extremely marketable in a continuously “going green” world. Also, due to the fact that 
they are not dependent on dams to store and direct water, they are also better for the 
environment than large-scale hydro-electric stations.  
They reduce the need to cut down trees for firewood and increase farming efficiency.  
Contrary to non-renewable sources of energy such as petroleum, natural gas, or coal, micro-
hydro power has a positive effect on the environment while having the capability to generate 
power for homes, hospitals, schools and workshops.  This makes them extremely marketable 
and appealing to energy conscious investors or poorer communities in rural areas seeking an 
inexpensive, long-term solution to their energy needs.   
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Currently, hydropower is capable of converting 90% of the available energy into 
electricity. This can be compared to the most efficient fossil fuel plants, which are only 60% 
efficient ("Alternative Energy"). Products with similar functionality to the 100traffic prototype 
currently on the market now have small-scale hydro schemes that generate up to 500 kilowatts 
of power. Because it is not possible to produce an accurate figure without knowing the specifics 
of the site, costs are different on a case by case basis. However, according to similar product 
industry data the cost varies from approximately £1,200 to £4,000, or approximately $1,800 to 
$6,000 per installed kW, which are much cheaper than using conventional approaches and 
technologies. (”Micro-hydro Power”).   
The below graph from Nuclear Fissionary demonstrates that hydro-electric is the most 
cost effective by comparison to other sources of energy at $0.03 per kWh. 
 
Figure 12 - This graph compares cost of electricity production for many types of popular energy sources 
("Comparing Energy Costs of Nuclear, Coal, Gas, Wind and Solar") 
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 Having looked at all sources of energy, we have determined that in comparison to other 
sources of electricity, the best form in terms of cost and electricity production is hydro-electric.   
 For example, in a country like Switzerland which thanks to its topography and high levels 
of annual rainfall has ideal conditions for the utilization of hydropower, hydropower accounts 
for about 56% of domestic electricity production. According to the Swiss Federal Office of 
Energy ("Swiss Federal Office of Energy - Hydropower"), the hydropower market is worth 
around 2 billion Swiss francs and is therefore an extremely important segment of Switzerland's 
energy industry ("Swiss Federal Office of Energy - Hydropower"). In Switzerland, the term small-
scale hydropower plant refers to facilities/units that produce a mean mechanical gross capacity 
of up to 10 MW. Today there are more than 1,000 small-scale hydropower plants in operation 
in Switzerland, with an installed capacity of approximately 760 MW and an output of 3,400 
GWh annually ("Swiss Federal Office of Energy - Hydropower"). We believe that a small-scale 
turbine like the 100traffic prototype would be able to tap into that market.   
Global energy demand is rising fast, especially in developing countries, due to an 
increase in populations and industrialization. In order to meet this demand, it has become 
necessary to explore renewable energy sources, as conventional sources have become 
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expensive due to the depleting supply. 
 
Figure 13 - This graph shows the predicted  growth of small-scale hydropower until the year 2020 
("Hydroelectric Power") 
Small hydropower provides an excellent and abundant source for power generation and 
does not have any fuel costs as it uses water. As you can see from the above graph, it is quickly 
emerging as one of the most promising solutions for ensuring a reliable and affordable energy 
supply in the long term.  
Another possible feasible marketable option would be “ganging” the 100traffic turbine 
units together.  Ganging the units together submersed across a stream or river bed will help to 
maximize the amount of water flow through the units thus increasing energy output.  Also, if 
this became a popular marketing option, we would be able to reduce the price of the units 
because customers would be purchasing the units in bulk. 
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Product Plan Recommendations for 100traffic 
 
 In conclusion, our group recommends that the 100traffic team explore their options 
further before starting a business based solely upon their single prototype.  We believe that 
forming their business around this single product is very risky.  It is difficult to create a business 
without being able to market a family of products.  The prototype is still not far enough along in 
the stages of development to be able to potentially market this product to investors.  The 
turbine needs to be able to produce statistics comparable to those of similar products in the 
micro hydropower industry before investors will want to fund this project.  The 100traffic team 
is not well known in the market for water turbines, however, there are many more options they 
can utilize with their product before starting their endeavor.  These options are designed to 
minimize risk and  include: 
- Licensing their product to a well-established water turbine company 
o Leasing an idea or product to a manufacturer for production 
o Manufacturer responsible for producing, distributing, advertising and selling the 
product 
o Lowers risk for 100traffic 
- Creating a joint venture 
o Two or more parties agree to develop, a new product and new assets by both 
contributing equity 
o Shared risk for all parties 
- Partnership with another energy company 
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o One party contributes the technology and the other party contributes the money 
and services 
o Mitigates liability and risk for 100traffic 
There is definitely a potential for improvement in the micro hydropower market that 
100traffic can address.  However, we think that they should not limit their options in this 
market by just focusing on creating a company based solely upon their one water turbine 
prototype.  The prototype is not far enough along to seek funding from investors or venture 
capitalists and 100traffic should look for an alternative way of developing their product that can 
lessen their risk in this project.  In this product plan we supply 100traffic with tools for 
developing their prototype further through competitor statistics, marketing their product 
within the micro hydropower segment of the hydropower market, and focusing on the best 
possible use of their turbine, which would be as a submersible turbine.  We hope that 100traffic 
finds our recommendations beneficial and can eventually bring their prototype to completion 
and be able to successfully market it in the micro hydropower segment. 
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